Introduction
Patients with an extremely rare missense mutation in the phosphoinositide-3-kinase, regulatory subunit 1 (PIK3R1 ) gene present with an array of symptoms described as SHORT syndrome [1] . SHORT is a mnemonic representing six manifestations of the syndrome: short stature, hyperextensibility of joints, inguinal hernia, ocular depression, Rieger anomaly (malformation of the anterior chamber of the eyeball), and teething delay [2] . Other primary features of SHORT syndrome not included in the mnemonic are lipodystrophy, intrauterine growth restriction (IUGR), hearing loss, vision loss, insulin resistance, delayed growth, and facial gestalt. The facial gestalt of SHORT syndrome is comprised of a combination of slightly varying case-specific facial features including triangular face, prominent forehead, hypoplastic alae nasi, midface hypoplasia, micrognathia, large low-set ears, thin lip with downturned mouth, and progeroid face. The condition has a worldwide incidence of <1/1,000,000 and there have been less than 50 cases of SHORT syndrome reported in literature since the recognition and naming of the condition in 1975 [3, 4] . The PIK3R1 gene, found at position 13.1 on the q arm of chromosome 5 (5q13.1), encodes the p85 alpha subunit, whose interaction with insulin receptor substrate-1 is an important part of the phosphoinositide-3-kinase/AKT/ mechanistic target of rapamycin molecular pathway that plays a major role in growth, adipose tissue proliferation, and insulin signaling [4, 5] . There have been 10 reported pathogenic allelic mutation variants of the PIK3R1 gene that have led to the phenotypic presentation of SHORT syndrome. SHORT syndrome arises spontaneously as a de novo mutation and can be passed on via autosomal dominant inheritance, resulting in families with similar manifestations of the condition [3] . 3q duplication syndrome consists of an expansive list of possible malformations as follows: facial irregularities, limb deformities, heart defects, developmental delay, cerebral and cerebellar malformations, renal dysplasia, and musculoskeletal anomalies [6] . The incidence of 3q duplication syndrome is <1/1,000,000 with approximately 50 cases being reported in literature [6] . There have been reported cases of varying types of mutations on chromosomes 3 and 5 simultaneously [7, 8] . To our knowledge there are no documented cases of concurrent 3q duplication syndrome and SHORT syndrome.
Case
Our patient was born at term via cesarean section to a 26-year-old gravida 2, para 1 mother with no significant past medical history and no family history of genetic syndromes. The mother was not exposed to any teratogenic substances, but pregnancy was complicated by IUGR diagnosed by abdominal ultrasound. The patient was born small for gestational age, weighing 1,956 g. In addition to his small size, on newborn physical examination the patient was noted to have a number of physical aberrations as follows: bossing of frontal bone of skull, triangular shaped face, micrognathia, sunken eyes, cleft palate, thin wrinkled skin (progeroid appearance), undescended left testicle and marked lipodystrophy of the upper and lower limbs (Table 1) [1, 9] . All fingers and toes were present and no hand or feet anomalies were noted. No heart murmurs were auscultated and the patient has not received an echocardiogram. The patient's cleft palate caused complications with feeding by interfering with proper latch to the nipple for breastfeeding and required a gastric tube be placed for one month. As the patient grew, feeding normalized. The cleft palate is not large enough to cause eating or breathing problems for the patient and has subsequently not been repaired. Respiratory distress due to pulmonary hypoplasia resultant of IUGR necessitated oxygen supplementation for one-month post-partum. At age 4-months, the patient underwent a screening audiology evaluation that indicated his hearing was within normal limits. A single nucleotide polymorphism (SNP) array done via ExomeNext-Select by Ambry Genetics (Aliso Viejo, CA, USA) at 8 months old showed a pathogenic missense mutation of the PIK3R1 gene on chromosome 5q13.1, an autosomal dominant, heterozygous, de novo mutation diagnostic for SHORT syndrome and the Ambry chromosomal microarray: SNP Microarray (Affymetrix CytoScan HD Array, Santa Clara, CA, USA) showed a pathogenic gain mutation on chromosome 3q25 diagnostic for 3q duplication syndrome. Clinical screening indicated that no one in the patient's family suffers from the same condition. Patient was referred to an ophthalmologist to rule out Rieger anomaly at age 1 year and 5 months and was found to have normally formed anterior and posterior segments of the eyeball as well as normal visual acuity. At age 2, the patient was in the < 2% range for both length (81 cm) and weight (9.5 kg). The patient has met social and learning developmental milestones consistently from birth and shows no signs of intellectual disability or repetitive behaviors. Physical [1] . b It has been reported in at least one other case of SHORT syndrome [9] . SHORT, short stature, hyperextensibility of joints and/or inguinal hernia, ocular depression, Rieger anomaly, and teething delay; +, positive; -, negative.
developmental milestones have been consistently delayed. As of age 2 years and 3 months, the patient is pending echocardiogram results to definitively rule out cardiac abnormalities, he has no evidence of insulin resistance, and is scheduled for surgery to repair his undescended left testicle.
Discussion
This patient has many of SHORT syndrome's prime manifestations including short stature, delayed teeth eruption, IUGR, progeroid appearance, facial gestalt, lipodystrophy, and ocular depression. He suffers from one of the 10 reported variants of the SHORT syndrome mutation, c.1945C>T, p.R649W, a substitution missense mutation that substitutes a cytosine base for a thymine at nucleotide position 1945 resulting in an arginine being changed to a tryptophan at amino acid position 649. This mutation, along with c.1929_1933delTGGCA, c.1615_1617delATT, c.1465G>A, c.1943dupT , and c.1892G>A have been associated with adolescent onset of insulin resistance [10] . This patient is too young to have developed insulin resistance at this point but will most likely develop this complication by his teenage years. There was one case report of an 18-yearold with c.1945C>T mutation that did not develop this problem [11] . Lipodystrophy frequently appears with insulin resistance and has been associated with the c.1954C>T mutation as well and given that our patient has lipodystrophy and the associated mutation, he will most likely develop insulin resistance in the future. Rieger anomaly, which is not present in this case, has been documented in a case series of two out of five patients with c.1945C>T mutation [11] . Geographically, the condition does not have a consistent distribution with recent cases occurring in India, Poland, and the United States (this patient) [9, 12] .
The patient was born with both a cleft palate and cryptorchidism, neither of which are currently defined as being aspects of SHORT syndrome. One previous case has reported the co-occurrence of SHORT syndrome and cryptorchidism [9] . Cleft palate and cryptorchidism have both been associated with 3q duplication syndrome, the second pathogenic chromosomal mutation this patient suffers from, leading us to believe that 3q duplication syndrome is the more likely cause of these malformations. 3q duplication syndrome has a wide variation of presentations based on the size of the mutation and the location of the mutation within the q arm of chromosome 3. 3q duplication mutations are autosomal dominant gain of function mutations that lead to manifestations based on the size of the mutation and the location within the q arm of chromosome 3 [6] . Our patient has a gain of function mutation approximately 3.39 megabases in size spanning the 3q25.31-3q25.33 regions. Two characteristics more frequently seen in 3q25 mutations than at other mutation positions are cleft palate/lip and clubfoot. Our patient was found to have cleft palate but did not have any pedal malformations. Also, he does not have many other aspects of 3q duplication syndrome including: brain malformations, hearing loss, loss of visual acuity, genitourinary malformations, seizures, and cardiac malformations. A compilation of 50 cases of 3q duplication syndrome created by Unique, a rare chromosome disorder support group, states that one out of three patients with a gain of function mutation at 3q25 present with cleft palate [6] . This finding is consistent with our patient's SNP array and manifestations.
The differential diagnosis for SHORT syndrome consists primarily of four disorders: Russell-Silver syndrome, Alagille syndrome, Berardinelli-Seip congenital lipodystrophy, and Hutchinson-Gilford progeria syndrome [2] . Russell-Silver syndrome manifests with overlapping features of SHORT syndrome including IUGR, short stature, and similar facial irregularities such as triangular face but does not present with lipodystrophy, ocular abnormalities, or teething delays [2] . Alagille syndrome is similar to SHORT syndrome in that both present with ocular and dental abnormalities, but Alagille consists of hepatic dysfunction not present in SHORT syndrome [2] . Berardinelli-Seip congenital lipodystrophy overlaps with SHORT syndrome in that they both present with lipodystrophy and insulin resistance. However, the lipodystrophy found in Berardinelli-Seip is much more severe and although facial feature abnormalities are present, they resemble acromegaloid features as opposed to the smaller, triangular-shaped progeroid appearance characteristic of SHORT syndrome [2] . Hepatomegaly is also seen in BerardinelliSeip, a feature that has not been reported in SHORT syndrome. Hutchinson-Gilford progeria syndrome similarly presents with lipodystrophy and the progeroid appearance, but unlike SHORT syndrome, these symptoms do not develop until childhood whereas patients with SHORT syndrome present at birth.
The mnemonic 'SHORT' has become increasingly inaccurate when clinically describing patients with new incidences of the condition. Avila and colleagues [1] retrospectively reviewed 32 patients with SHORT syndrome and concluded that many of the manifestations described in the mnemonic are not present in a majority of affected individuals. Additionally, our patient lacks many of the aforementioned notable features including hyperextensibility of joints, inguinal hernia, Rieger anomaly, hearing loss, and vision loss, findings consistent with the metaanalysis. Of these absent symptoms, hyperextensibility of joints, inguinal hernia, and Rieger anomaly are included in the SHORT mnemonic despite only being clinically present in 33% (10/30 patients with diagnosed SHORT syndrome tested for anomaly), 33% (10/30), and 43% (13/31) of cases respectively [1] . Metaanalysis consists of 32 cases, but not all cases were tested for all specific manifestations. Our patient has been included in these statistics. Contrarily, many of the most common clinically present aspects of SHORT syndrome are excluded from the naming schemes, including facial gestalt (33/33, 100%), lipodystrophy (27/30, 90%) and IUGR (23/27, 85%) ( Table 2 ). The remaining presentations within the SHORT mnemonic are clinically present 81% to 100% of the time: short stature (26/32; 81%), ocular depression (28/28; 100%), and teething delay (21/21; 100%) [1] . 
